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Section  1.0 


Purpose  And  Test  Procedure 
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Purpose  And  Test  Procedure 


The  purpose  of  the  five  (5)  50%  left  frontal  offset  barrier  impact  tests  was  for  research  and 
development  in  support  of  the  CRASH3  damage  algorithm  reformulation. 

The  1991  Chevrolet  Silverado  pickup  truck  was  equipped  with  a 4.3-liter,  6-cylinder,  inline, 
gasoline  engine  with  a 4-speed  automatic  transmission.  The  test  weight  of  the  vehicle  was  1823 
kilograms. 

The  vehicle  was  instrumented  with  seven  (7)  accelerometers  to  measure  vehicle  X-axis  and 
Y-axis  acceleration. 

Each  crash  test  event  was  recorded  by  three  (3)  high-speed  motion  picture  cameras  operating 
at  approximately  1000  frames  per  second. 
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Data  Acquisition  Explanations 


Test  Number  940613-3: 

The  left  rear  sill  X-axis  acceleration  data  channel,  LRSXG1,  exceeded  its  data  channel  full 
scale  output  at  approximately  26  milliseconds.  This  full  scale  over  range  also  affected  the 
computations  of  the  left  rear  sill  X-axis  velocity  and  displacement. 


The  vehicle  center  of  gravity  Z-axis  acceleration  data  channel,  VCGZG1,  exceeded  its  data 
channel  full  scale  output  at  approximately  26  milliseconds.  This  full  scale  over  range  also  affected 
the  computations  of  the  vehicle  center  of  gravity  Z-axis  velocity,  displacement,  and  resultant 
acceleration. 
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Section  2.0 


Vehicle  And  Test  Data 
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Table  1 Test  Vehicle  Information 


Vehicle  Manufacturer:  General  Motors  Corp.  Model  Year:  1991 
Make/Model:  Chevrolet/Silverado  VTN:  1GCDC14ZOMZ208775 

Body  Style:  Pickup  Truck  Color:  Red 

Engine  Data:  Type:  Inline  Cylinders:  6 Displacement:  4.3-liter 
Transmission  Data:  4 Speed.  _ Manual,  X Automatic.  _ Fwd,  X Rwd. 

Date  Vehicle  Received:  06/08/94  Odometer  Reading:  52431.5 

Dealer's  Name  And  Address:  NA 


Accessories: 


Power  Steering 

Yes 

Automatic  Transmission 

Yes 

Power  Brakes 

Yes 

Automatic  Speed  Control 

Yes 

Power  Seats 

No 

Tilting  Steering  Wheel 

Yes 

Power  Windows 

No 

Telescoping  Steering  Wheel 

No 

Tinted  Glass 

Yes 

Air  Conditioning 

No 

Radio 

Yes 

Anti-Skid  Brake 

Yes 

Clock 

Yes 

Rear  Window  Defroster 

No 

Other 

None 

Remarks: 


1.  Is  the  vehicle  stock  throughout?  Yes 

2.  Does  vehicle  show  evidence  of  prior  accident  history?  No 

3.  Does  vehicle  show  any  significant  corrosion?  No 

4.  Condition  of  the  front/rear  bumper  and  frame:  Good 

Certification  Data  From  Vehicle's  Label: 


Vehicle  Manufactured  By:  General  Motors  Corp. 

Date  Of  Manufacture:  06/91  VIN:  1GCDC14ZOMZ208775 
GVWR:  5600  lbs. 

GAWR:  Front:  2950  lbs.,  Rear:  3404  lbs. 


4wd 
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Table  1 Test  Vehicle  Information.  Cont'd. 


Tires  On  Vehicle  (Mfr.,  Line,  Size):  Firestone,  FR  480,  P235/75R15  M+S 
Tire  Pressure  With  Maximum  Capacity  Vehicle  Load:  Front:  220  kPa 

Rear:  220  kPa 

Spare  Tire  (Mfr.,  Line,  Size):  The  vehicle  did  not  have  a spare  tire. 

Type  Of  Seats:  Front:  Bench 
Rear:  NA 

Type  Of  Front  Seat  Backs:  Fixed 
Maximum  Width:  1949  mm 
Wheelbase:  2997  mm 
Location  Of  Label  Stating  Tire  Data: 

The  label  was  located  on  the  driver’s  door. 

Tire  & Capacity  Data  From  Vehicle's  Label: 

Recommended  Tire  Size:  P225/75R15 

Recommended  Cold  Tire  Pressure:  Front:  220  kPa;  Rear:  240  kPa 
Designated  Seating  Capacity:  NA  Front  NA  Rear  NA  Total 

Vehicle  Capacity  Weight:  NA  lbs. 

Test  Vehicle  Attitude  (All  Measurements  Are  In  Millimeters): 

Delivered  Attitude:  LF  820;  RF  827;  LR  ; RR 

Pre-Test  Attitude1:  LF  936;  RF  934;  LR  918;  RR  905 


‘Pre-test  attitude  measured  with  third  axle  installed. 
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Table  1 Test  Vehicle  Information.  Cont'd 


Weight  Of  Test  Vehicle  As  Received  fWith  Maximum  Fluids'): 


Right  Front 


473  KG  Right  Rear 


364  KG 


Left  Front 

489 

KG 

Left  Rear  357  KG 

Total  Front  Weight 

962 

KG 

(57.2%  Of  Total  Vehicle  Weight) 

Total  Rear  Weight 

721 

KG 

(42.8%  Of  Total  Vehicle  Weight) 

Total  Delivered  Weight 

1683 

KG 

Weight  Of  Test  Vehicle: 

Right  Front1 

680 

KG 

Right  Rear  225  KG 

Left  Front1 

689 

KG 

Left  Rear  229  KG 

Total  Front  Weight1 

1369 

KG 

(75.1%  Of  Total  Vehicle  Weight) 

Total  Rear  Weight 

454 

KG 

(24.9%  Of  Total  Vehicle  Weight) 

Total  Test  Weight 

1823 

KG 

Weight  Of  Ballast  Secured  In  Vehicle  Cargo  Area:  None 
Components  Removed  To  Meet  Target  Test  Weight:  None 
CG  = 1275  MM  Rearward  Of  Third  Axle  Centerline 


1 Front  wheel  weights  are  for  third  axle  wheels  705  mm  behind  the  front  wheel  centerline. 


Table  2 

Profile  Measurements  At  Vehicle  Bumper  Height  440  MM 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5000  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1500  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5000  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1500  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5000  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1500  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5000  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1500  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


Figure  1 Vehicle  Accelerometer  Placement 


SIDE  VIEW 


BOTTOM  VIEW 
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Figure  2 Camera  Positions 
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Section  3.0 


Summary 


Test  940613-1 


Table  3 Test  Conditions 
Test  No.  940613-1 


Date  Of  Test:  06/13/94 
Time  Of  Test:  09:08 

Ambient  Temperature  At  Impact  Area:  22°  C 

Intended  Impact  Velocity:  16  1 kph 

Actual  Impact  Velocity:  Primary  = 16.1  kph 

Secondary  = 16.1  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  835  MM 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  200  MM 

Vehicle  Attitudes: 

Post-Test:  LF:  940;  RF:  938;  LR:  911;  RR:  904 


All  distance  measurements  are  in  millimeters. 
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Table  4 Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940613-1 


FL  = 1848 

Cl  = 110 

C2  = 137 

C3  = 199 

C4= 76 

C5  = -17 

C6  = -108 


NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  3 Vehicle  Crush  Profile  At  Bumper  Height 
Test  940613-1 


C/5 

H 

I 

0) 


C/5 

0 
E- 

1 

* — * 

c/i 

O 

c- 


o 

o 

O 

o 

O 

o 

O 

o 

o 

O 

o 

o 

o 

o 

o 

iy"> 

o 

(N 

(N 

— 

*—■ 

mm 


3-4 


500  1000  1500  2000  2500  3000 


Table  5 Impacted  Vehicle  Measurements 
Test  No.  940613-1 

Vehicle  Make/Model:  Chevrolet/Silverado 


No. 

Tvoe  Of  Measurement 

Pre-Test 

Post-Test 

Diff. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

4885 

4744 

141 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

4175 

4175 

0 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

3692 

3692 

0 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3438 

3438 

0 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3425 

3418 

7 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3385 

3385 

0 

XI 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3374 

3369 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2225 

2225 

0 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2193 

2192 

1 

X10 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2220 

2220 

0 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2175 

2191 

-16 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

3384 

3384 

0 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

3364 

3364 

0 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

3670 

3670 

0 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

3660 

3660 

0 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

2835 

2835 

0 

X17 

Center  Of  Steering  Column  To  "A"  Post 

275 

275 

0 

X18 

Center  Of  Steering  Column  To  Headliner 

448 

448 

0 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

4729 

4820 

-91 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

4707 

4577 

130 

X21 

Length  Of  Engine  Block 

430 

430 

0 

All  distance  measurements  are  in  millimeters. 
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Table  6 Vehicle  Accelerometer  Locations  And  Data  Summary 
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Table  7 Camera  Information 
Test  No.  940613-1 


Camera 

Number 

Location 

Type 

Lens 

('mm') 

Speed 

(Tps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

17 

1015 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1005 

Impact  overall 

3 

Overhead 

Photosonic 

13 

1010 

Impact  overall 
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Section  4.0 


Summary 
Test  940613-2 
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Table  8 Test  Conditions 


Test  No.  940613-2 

Date  Of  Test:  06/13/94 
Time  Of  Test:  10:31 

Ambient  Temperature  At  Impact  Area:  22°  C 

Intended  Impact  Velocity:  24.1  kph 

Actual  Impact  Velocity:  Primary  =24.1  kph 

Secondary  =24.1  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  860  mm 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  446  mm 

Vehicle  Attitudes: 

Post-Test:  LF:  951;  RF:  934;  LR:  909;  RR:  912 


All  distance  measurements  are  in  millimeters. 
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Table  9 Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940613-2 


FL  = 1853 

Cl  = 319 

C2  364 

C3  = 442 

C4  173 

C5= -52 

C6  = -232 


NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  C 1 - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  4 Vehicle  Crush  Profile  At  Bumper  ITeightr 
Test  940613-2 
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Table  10  Impacted  Vehicle  Measurements 
Test  No.  940613-2 

Vehicle  Make/Model:  Chevrolet/Silverado 


No. 

Tvpe  Of  Measurement 

Pre-Test 

Post-Test 

Diff. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

4744 

4551 

193 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

4175 

NA1 

NA1 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

3692 

NA1 

NA1 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3438 

3438 

0 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3418 

3423 

-5 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3385 

3385 

0 

X7 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3369 

3372 

-3 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2225 

2225 

0 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2192 

2203 

-11 

X10 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2220 

2220 

0 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2191 

2194 

-3 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

3384 

3384 

0 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

3364 

3364 

0 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

3670 

NA1 

NA1 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

3660 

NA1 

NA1 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

2835 

2835 

0 

X17 

Center  Of  Steering  Column  To  "A"  Post 

275 

275 

0 

X18 

Center  Of  Steering  Column  To  Headliner 

448 

448 

0 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

4820 

4876 

-56 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

4577 

4366 

211 

X21 

Length  Of  Engine  Block 

430 

NA1 

NA1 

1 Vehicle  crush  obstructed  measurement 
All  distance  measurements  are  in  millimeters. 
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Table  1 1 Vehicle  Accelerometer  Locations  And  Data  Summary 
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Table  12  Camera  Information 
Test  No.  940613-2 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

17 

1015 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1010 

Impact  overall 

3 

Overhead 

Photosonic 

13 

1008 

Impact  overall 
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Section  5.0 


Summary 
Test  940613-3 
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Table  13  Test  Conditions 


Test  No.  940613-3 

Date  Of  Test:  06/13/94 
Time  Of  Test:  11:19 

Ambient  Temperature  At  Impact  Area:  24°  C 

Intended  Impact  Velocity:  24.1  kph 

Actual  Impact  Velocity:  Primary  =24.1  kph 

Secondary  = 24.0  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  885  mm 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  570  mm 

Vehicle  Attitudes: 

Post-Test:  LF:  972;  RF:  924;  LR:  907;  RR:  907 


All  distance  measurements  are  in  millimeters. 
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Table  14  Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940613-3 


FL  = 1803 

Cl  = 455 

C2  = 495 

C3  557 

C4  254 

C5= J\_ 

C6  = -297 


NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  5 Vehicle  Crush  Profile  At  Bumper  Height 
Test  940613-3 
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Table  15  Impacted  Vehicle  Measurements 
Test  No.  940613-3 

Vehicle  Make/Model:  Chevrolet/Silverado 


No. 

TvDe  Of  Measurement 

Pre-Test 

Post-Test 

DifF. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

4551 

4435 

116 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

NA1 

NA1 

NA1 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

NA1 

NA1 

NA1 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3438 

3448 

-10 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3423 

3397 

26 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3385 

3397 

-12 

X7 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3372 

3353 

19 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2225 

2232 

-7 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2203 

2189 

14 

X10 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2220 

2232 

-12 

XI 1 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2194 

2188 

6 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

3384 

3384 

0 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

3364 

3364 

0 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

NA1 

NA1 

NA1 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

NA1 

NA1 

NA1 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

2835 

2835 

0 

X17 

Center  Of  Steering  Column  To  "A"  Post 

275 

275 

0 

X18 

Center  Of  Steering  Column  To  Headliner 

448 

448 

0 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

4876 

4900 

-24 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

4366 

4245 

121 

X21 

Length  Of  Engine  Block 

NA1 

NA1 

NA1 

‘Vehicle  crush  obstructed  measurement 
All  distance  measurements  are  in  millimeters. 
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Table  16  Vehicle  Accelerometer  Locations  And  Data  Summary 
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See  DATA  ACQUISITION  EXPLANATIONS 


Table  17  Camera  Information 
Test  No.  940613-3 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

17 

1015 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1002 

Impact  overall 

3 

Overhead 

Photosonic 

13 

1000 

Impact  overall 
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Section  6.0 


Summary 
Test  940613-4 
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Table  18  Test  Conditions 


Test  No.  940613-4 

Date  Of  Test:  06/13/94 
Time  Of  Test:  13:33 

Ambient  Temperature  At  Impact  Area:  25°  C 
Intended  Impact  Velocity:  24.1  kph 

Actual  Impact  Velocity:  Cable  Speed1  = 24.1  Kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  905  mm 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  650  mm 

Vehicle  Attitudes: 

Post-Test:  LF:  990;  RF:  906;  LR:  882;  RR:  918 


‘The  light  trap  failed. 

All  distance  measurements  are  in  millimeters. 
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Table  19  Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940613-4 


FL  1755 

Cl  = 508 

C2  = 558 

C3  = 620 

C4  307 

C5= -73 

C6  -323 


NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 


6-3 


Figure  6 Vehicle  Crush  Profile  At  Bumper  Height 
Test  940613-4 


<D 

E- 

i 

4> 


co 

<U 

i 

« — ■ 
00 
O 
Cu 


o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

cn 

o 

o 

m 

(N 

(N 

mm 

6-4 


500  1000  1500  2000  2500  3000 


Table  20  Impacted  Vehicle  Measurements 
Test  No.  940613-4 

Vehicle  Make/Model:  Chevrolet/Silverado 


No. 

Tvoe  Of  Measurement 

Pre-Test 

Post-Test 

Diff. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

4435 

4370 

65 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

NA1 

NA1 

NA1 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

NA1 

NA1 

NA1 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3448 

3461 

-13 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3397 

3356 

41 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3397 

3412 

-15 

X7 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3353 

3334 

19 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2232 

2221 

11 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2189 

2146 

43 

X10 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2232 

2229 

3 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2188 

2157 

31 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

3384 

3384 

0 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

3364 

3364 

0 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

NA1 

NA1 

NA1 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

NA1 

NA1 

NA1 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

2835 

2854 

-19 

X17 

Center  Of  Steering  Column  To  "A"  Post 

275 

303 

-28 

X18 

Center  Of  Steering  Column  To  Headliner 

448 

455 

-7 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

4900 

4914 

-14 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

4245 

4170 

75 

X21 

Length  Of  Engine  Block 

NA 

NA 

NA 

All  distance  measurements  are  in  millimeters. 
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Table  21  Vehicle  Accelerometer  Locations  And  Data  Summary 
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Table  22  Camera  Information 
Test  No.  940613-4 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

17 

1020 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1002 

Impact  overall 

3 

Overhead 

Photosonic 

13 

1005 

Impact  overall 
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Section  7.0 


Summary 
Test  940613-5 
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Table  23  Test  Conditions 


Test  No.  940613-5 

Date  Of  Test:  06/13/94 
Time  Of  Test:  14:59 

Ambient  Temperature  At  Impact  Area:  27°  C 

Intended  Impact  Velocity:  56.3  kph 

Actual  Impact  Velocity:  Primary  = 55.8  kph 

Secondary  = 55.8  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  950  mm 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  1273  mm 

Vehicle  Attitudes: 

Post-Test:  LF:  1142;RF:  955;  LR:  911;  RR:  919 


All  distance  measurements  are  in  millimeters. 
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Table  24  Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940613-5 

FL  = 1162 

Cl = 1210 

C2  1233 

C3  = 1270 

C4  1247 

C5  32 

C6  = -223 


NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  7 Vehicle  Crush  Profile  At  Bumper  Height 
Test  940613-5 
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Table  25  Vehicle  Measurements 


Test  No.  940613-5 

Vehicle  Make/Model:  Chevrolet/Silverado 


No. 

Tvpe  Of  Measurement 

Pre-Test 

Post-Test 

DifT. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

4370 

3785 

585 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

NA1 

NA1 

NA1 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

NA1 

NA1 

NA1 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3461 

3499 

-38 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3356 

2870 

486 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3412 

3410 

2 

XI 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3334 

2784 

550 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2221 

2276 

-55 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2146 

2102 

44 

X10 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2229 

2273 

-44 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2157 

2032 

125 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

3384 

3399 

-15 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

3364 

2845 

519 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

NA1 

NA1 

NA1 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

NA1 

NA1 

NA1 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

2854 

2400 

454 

X17 

Center  Of  Steering  Column  To  "A"  Post 

303 

470 

-167 

X18 

Center  Of  Steering  Column  To  Headliner 

455 

721 

-266 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

4914 

4635 

279 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

4170 

3455 

715 

X21 

Length  Of  Engine  Block 

NA1 

430 

NA1 

All  distance  measurements  are  in  millimeters. 
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Table  26  Vehicle  Accelerometer  Locations  And  Data  Summary 
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Table  27  Camera  Information 
Test  No.  940613-5 


Camera 

Number 

Location 

Type 

Lens 

(min') 

Speed 

(tbs) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

17 

1020 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

1000 

Impact  overall 

3 

Overhead 

Photosonic 

13 

1000 

Impact  overall 
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Appendix  A 


List  Of  Photographs 
Test  No.  940613-1 

A-l.  Pre-Test  Right  Side  View 

A-2.  Post-Test  Right  Side  View 

A-3.  Pre-Test  Right  Front  Three-Quarter  View 

A-4.  Post-Test  Right  Front  Three-Quarter  View 

A-5.  Pre-Test  Front  View 

A-6.  Post-Test  Front  View 

A-7.  Pre-Test  Left  Front  Three-Quarter  View 

A-8.  Post-Test  Left  Front  Three-Quarter  View 

A-9.  Pre-Test  Left  Side  View 

A- 10.  Post-Test  Left  Side  View 

A-l  1.  Pre-Test  Rear  View 

A- 12.  Post-Test  Rear  View 


Photographs 


A-l 


Figure  A-2  Post-Test  Right  Side  View 


Figure  A-3  Pre-Test  Right  Front  Three-Quarter  View 


Figure  A-4  Post-Test  Right  Front  Three-Quarter  View 


Figure  A-5  Pre-Test  Front  View 


Figure  A-6  Post-Test  Front  View 


Figure  A-7  Pre-Test  Left  Front  Three-Quarter  View 


Figure  A-8  Post-Test  Left  Front  Three-Quarter  View 


Figure  A- 10  Post-Test  Left  Side  View 


Figure  A-l  1 Pre-Test  Rear  View 


Figure  A-I2  Post-Test  Rear  View 


List  Of  Photographs 


Test  No.  940613-2 


A- 13.  Post-Test  Right  Side  View 

A-14.  Post-Test  Right  Front  Three-Quarter  View 

A-15.  Post-Test  Front  View 

A- 16.  Post-Test  Left  Front  Three-Quarter  View 

A- 17.  Post-Test  Left  Side  View 


A- 18.  Post-Test  Rear  View 


Figure  A- 1 3 Post-Test  Right  Side  View 


Figure  A- 14  Post-Test  Right  Front  Three-Quarter  View 


Figure  A-15  Post-Test  Front  View 


Figure  A-16  Post-Test  Left  Front  Three-Quarter  View 


Figure  A-17  Post-Test  Left  Side  View 


Figure  A- 1 8 Post  Test  Rear  View 


List  Of  Photographs 


Test  No.  940613-3 

A- 19.  Post-Test  Right  Side  View 

A-20.  Post-Test  Right  Front  Three-Quarter  View 

A-21.  Post-Test  Front  View 

A-22.  Post-Test  Left  Front  Three-Quarter  View 

A-23.  Post-Test  Left  Side  View 


A-24.  Post-Test  Rear  View 


Figure  A-19  Post-Test  Right  Side  View 


Figure  A-20  Post-Test  Right  Front  Three-Quarter  View 


Figure  A-21  Post-Test  Front  View 


Figure  A-22  Post-Test  Left  Front  Three-Quarter  View 


Figure  A-24  Post  Test  Rear  View 


List  Of  Photographs 


Test  No.  940613-4 


A-25.  Post-Test  Right  Side  View 

A-26.  Post-Test  Right  Front  Three-Quarter  View 

A-27.  Post-Test  Front  View 

A-28.  Post-Test  Left  Front  Three-Quarter  View 

A-29.  Post-Test  Left  Side  View 

A-30.  Post-Test  Rear  View 


Figure  A-26  Post-Test  Right  Front  Three-Quarter  View 


Figure  A-27  Post-Test  Front  View 


Figure  A-30  Post-Test  Rear  View 


List  Of  Photographs 
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A-31.  Post-Test  Right  Side  View 

A-32.  Post-Test  Right  Front  Three-Quarter  View 

A-33.  Post-Test  Front  View 

A-34.  Post-Test  Left  Front  Three-Quarter  View 

A-35.  Post-Test  Left  Side  View 


A-36.  Post-Test  Rear  View 


Figure  A-3  1 Post-Test  Right  Side  View 


Figure  A-32  Post-Test  Right  Front  Three-Quarter  View 


Figure  A-33  Post-Test  Front  View 


Figure  A-34  Post-Test  Left  Front  Three-Quarter  View 


Figure  A-36  Post-Test  Rear  View 
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CHANNEL  RRSYG1  FILTER  CH  CLASS  60 
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Appendix  C 


Miscellaneous  Test  Information 


C-l 


Vehicle  Accelerometer  Information 


Serial  Orientation 


No. 

Location 

Axis 

Manufacturer 

Model 

Number 

(+  Sensing) 

1 

Vehicle  Center  Of 

Gravity 

X 

Endevco 

7264 

DR87J 

Rear 

Y 

Endevco 

7264 

CL98H 

Left 

Z 

Endevco 

7264 

CK32H 

Up 

2 

Left  Rear  Sill 

X 

Endevco 

7264 

AGRJ4 

Rear 

Y 

Endevco 

7264 

CR83H 

Right 

3 

Right  Rear  Sill 

X 

Endevco 

7264 

CM27H 

Rear 

Y 

Endevco 

7264 

DW34J 

Left 

Sign  Convention 


All  Dummy,  Barrier  And  Vehicle  Channels: 


+X:  Forward 
+Y:  Leftward 
+Z:  Upward 


+Force:  Tension 
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